The main objective of this study was to describe the effectiveness of guided inquiry-based learning to improve high school students' science literacy skills. The science literacy skills was the ability to engage with science-related issues, scientific ideas, and reflective thinking. Evaluation criteria of science literacy skills consisted of four interrelated aspects, which were context, knowledge, competence, and attitude. The guided inquiry-based learning was implemented on two class, XI IPA 2 and XI IPA 3 using one group pretest-posttest design, especially on solubility and solubility product concept. The data collection techniques used were observation, test, and questionnaire. The results of this study showed that (1) each learning phase of guided inquiry in lesson plan had been implemented well and very well. The average percentage of learning implementation was 100%, meaning that all the learning steps in lesson plan I, II, and III could be performed well by teacher, (2) learning process acquired positive response from students, and (3) student's science literacy skills increased, indicated by N-gain score at medium and high category. It could be concluded that guided inquiry-based learning was effective to improve students' scientific literacy skills.
INTRODUCTION
The challenges of 21st century are signified by development of three skills most needed today; learning and innovation skills, skills in using information, media and technology, and skills in life and career [1] . Learning of the 21st century uses authentic learning to direct and guide students to learn. This is in accordance with demands in the 2013 curriculum, in which learning process is authentic, thus students are required to associate what they learned with experience in everyday life.
Chemistry is a science clustered into natural sciences group, therefore chemistry has the same characteristics as natural science. Science learning is an active activity or process in studying natural phenomena using scientific processes and attitudes. The process of discovering the concept of science, especially chemistry requires work methods, attitudes, and scientific thinking to solve a problem. Meaningful chemical learning provide clarity of relationships between concepts for students. This meaningfulness can occur if students are able to connect between new knowledge and the knowledge they have before [2] . Therefore, chemical learning is expected to provide learning experience directly to students through the use and development of process skills and scientific attitudes to solve problems in everyday life [3] .
The 2015 PISA report revealed that someone with scientific literation should have competences to explain phenomena, evaluate and design investigations, and interpret data and evidence scientifically [4] . Based on characteristics of chemistry lessons, especially solubility and solubility product material, the suitable method used to make meaningful learning and develop science literacy skills is a guided inquiry model. Guided inquiry learning model is a learning activity involving all students' abilities to search and investigate a problem systematically, logically, and analytically with the guidance of the teacher, thus students can formulate their own findings confidently [5] . The developed guided inquiry-based learning material is effective to be used to improve students' science literacy skills on solubility and solubility product concepts. Thus, there is a positive effect between the development of guided inquirybased learning material and the improvement of various aspects of science literacy skills for senior high school students [6] .
Several studies showed that a guided inquiry learning model could improve students' science literacy skills. In inquiry-based laboratory activities, students understood concepts more meaningfully and the average score of student performance was found to significantly increase [7] . Inquirybased science literacy learning in laboratory activities enhances the science literacy skills of high school students in aspects of the content, context, process, and attitudes of students in voltaic cell material. Therefore, it could be concluded that guided inquiry learning model can make students more confident and make learning more meaningful [8] . In addition, the average score of students' conceptual understanding using guided inquiry model is higher compared to traditional teaching. Guided inquiry learning models can help students associate knowledge systems consisting of theories, enhance conceptual understanding, and encourage students to be interactive in the learning process [9] . Students was found to express a positive attitude towards the importance of science and believe that science (chemistry) is important component [10] [11] . still lacking. Students had not been able to answer the science literacy questions in aspects of context, competence, and knowledge properly and correctly. As many as 92% of students had not been able to formulate a problem according to the phenomenon, 84% students had not been able to formulate hypotheses, and 92% students had not been able to determine the experimental variables correctly because students were trained to determine variables only on biology subject in 10 th grade and after that, students were not trained again. As many as 44% of students had not been able to answer questions based on the table of observation correctly and 92% of students had not been able to determine conclusions correctly. Therefore, this research would implement guided inquiry-based learning on chemistry learning to improve students' science literacy skills in solubility and solubility product material.
II. METHOD
The subjects of this research were two classes, consisted of 40 students in 11 th grade Muhammadiyah Senior High School Surabaya in academic year 2017/2018. This research was conducted for 5 weeks from April to May 2017 using a pre-experimental research. The research design used one group pretest-posttest design [12] :
The results of learning implementation were obtained through observation using the lesson plan implementation observation sheet. The results of student responses were obtained through questionnaires using student response questionnaire sheets. The results of students' science literacy skills in aspects of context, competence, and knowledge were obtained through tests, while attitude aspects were obtained through questionnaires. Then the data that obtained were analyzed descriptively. The increase in the score of students' science literacy skills before and after learning was analyzed using N-gain, with high, medium, and low criteria [13] .
III. RESULTS AND DISCUSSION
A. The Implementation of Learning This data was obtained from the assessment of two observers using the lesson plan implementation observation sheet for three meetings in class XI IPA 2 and 3. Implementation of learning diagrams in lesson plan I, II, and III are presented in Figure 1 . In general, the implementation of lesson plan in meetings 1, 2, and 3 obtained scores with good to very good categories because all stages of learning had been well implemented and the phases of guided inquiry learning in lesson plans have been arranged in a coherent and systematic manner. The average score of meeting 1 was lower than meetings 2 and 3. This was because at the meeting 1 students began to learn through experimental activities to find their own knowledge never been done before, so that students needed active involvement in learning and more guidance from the teacher. The experience obtained by students at meeting 1 could be used for meeting 2 and 3, so in general the score of the implementation of learning at meeting 3 increases. The results of this study indicated that teachers could implement and manage the learning well. The implementation of good learning would have an impact on achieving learning goals.
B. Students' response
Student responses to the implementation of guided inquiry learning were known from the answers in response questionnaire filled out by students after three meetings. The recapitulation of the student response questionnaire is presented in Table 1 .
Based on the data in Table 1 , it could be seen that the implementation of learning obtained good and very good (positive) response from students (≥ 61% with good and very good categories). This was indicated by the percentage of students' positive responses to the attractiveness of teaching materials, worksheets, learning atmosphere, the way teachers teach, and the stages directed by teachers in learning reaches the range 90%-100%. This means that most students was very interested with learning activities. The percentage of students' positive responses to teacher explanations and guidance as well as the way teachers implement guided inquiry-based learning reached range 90%-100%, meaning that most Advances in Computer Science Research, volume 95 students felt very clear and very happy to follow the learning process. The percentage of students' positive responses to interests in guided inquiry-based learning was 100%, meaning that all students had high enthusiasm in the learning process. Based on the results of the questionnaire response analysis in class XI IPA 2 and 3, students were interested in learning activities with the score in very good criteria. All students expressed great interest in teaching material and the atmosphere of learning in the classroom. Students were also very interested in how to teach teachers. This was because the teacher used a guided inquiry learning model. Inquiry learning encouraged students to search and use various sources of information and ideas to improve their understanding of problems, topics and issues, so students did not just answer questions [14] .
Results obtained were in line with the previous study which concluded that the guided inquiry learning model equipped with worksheet could improve the activities and student achievement in the solubility and solubility product material which includes aspects of knowledge, skills, and attitudes [15] . Other studies also had positive response from students and effectively improve academic achievement and all aspects of student attitudes [16] .
C. Students' Science Literacy Skills Improvement
The improvement of students' science literacy skills in solubility and solubility products material was analyzed using N-gain. Gain showed differences in students' science literacy skills before and after learning. The results of the N-gain calculation were presented in Table 2 . Table 2 , the guided inquiry learning model was effective to improve students' science literacy skills because N-gain score of all students showed medium to high category.
Based on
In general, the high N-gain score was due to stages of guided inquiry learning conducted by students in accordance with Piaget's developmental theory of assimilation, accommodation, adaptation, and equilibration, in where students were trained to connect new knowledge and initial knowledge that they have before, so that learning became more meaningful. In addition, students in guided inquiry learning were also trained to think abstractly or symbolically and solved problems through experiments [17] . Guided inquiry model-based learning had six stages (phases), each of which had different characteristics and goals. Each phase was aimed to train 2 to 4 aspects of science literacy skills.
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In general, the increase in score on all attitude indicators was because students had been trained to use scientific attitudes through guided inquiry-based learning activities carried out during three meetings, including discussion with group in identifying and formulating problems based on the given phenomenon, composing hypotheses, determining variables and conducting experiments, writing and analyzing experimental results, and formulating conclusions. In guided inquiry learning there was also scientific process of active exploration that uses critical, logical, and creative thinking skills to answer the questions posed along with scientific attitudes [18] . This result was in line with previous study which proved that there was an increase in students' science literacy skills who studied using guided inquiry learning in reaction rates material [19] . The results of other studies also proved that inquiry model design had suitable characteristics for developing students' science literacy skills [8] . 
IV. CONCLUSION
Guided inquiry-based learning was effective to improving science literacy skills in aspects of context, competence, knowledge, and all indicators of attitude aspects with medium and high N-gain scores, as well as student scores of all attitudes indicators increased to good and very good categories.
